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•  brighter-‐faWer	  effect	  independent	  of	  photon	  
rate	  

	  
•  Flat	  field	  pixel	  covariance	  is	  lot	  dependent	  
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Uses	  clever	  projecHon	  system	  designed	  by	  Chris	  Stubbs	  



CCD	  characterizaHon	  with	  muons	  

Merlin	  Fisher-‐Levine	  



Bob	  Armstrong	  



Electrostaic	  model	  BF	  effect	  	  AugusHn	  Guyonnet	  



PSF	  chromaHcity	  	  	  	  	  	  	  	  	  Josh	  Meyers	  



Tree	  ring	  spurious	  shear	  	  	  	  	  	  	  Yuki	  Okura	  

•  LSST	  CCD2	  	  	  	  	  	  	  	  	  	  	  corrected	  using	  Plazas	  model	  



Phosim	  CCD	  simulaHons	  	  	  	  Chris	  Walter	  



model	  as	  dipole	  or	  potenHal	  from	  gate	  
voltage	  plus	  space	  charge?	  
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Use	  all	  informaHon	  

•  Many	  of	  the	  current	  efforts	  on	  CCD	  
systemaHcs	  reducHon	  rely	  on	  observaHonal	  
data	  from	  telescope	  operaHons.	  

•  We	  should	  certainly	  use	  everything	  we	  can	  
know	  about	  these	  CCDs	  from	  lab	  
measurements,	  taken	  under	  realisHc	  
condiHons.	  



Use	  known	  informaHon	  
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LSST	  f1.2	  beam	  simulator	  	  	  	  Illuminates	  full	  CCD.	  

arXiv:1411.5667	  



CharacterizaHon	  prioriHes	  
•  Sub-‐pixel	  studies	  
•  Study	  CCD	  effects	  vs	  sky	  background	  
•  All	  vs	  wavelength	  	  
•  Find	  copy	  of	  Jackson	  
•  Further	  develop	  models	  of	  charge	  transport	  
•  Explore	  clock	  and	  bias	  voltages,	  seWling	  Hmes	  
•  Null	  tests;	  	  confirm	  removal	  of	  PSF	  systemaHcs	  
•  Undertake	  lab	  simulated	  observing	  
•  Can	  we	  measure	  the	  science	  signals?	  
•  What	  is	  the	  residual	  error?	  



What	  if	  we	  don’t	  correct	  for	  systemaHcs?	  
Simulated	  LSST	  survey	  with	  only	  CCD	  effects	  on	  

κ  (mass	  overdensity)	  map	  
made	  from	  residual	  
CCD	  shear	  systemaHcs,	  
in	  dithered	  and	  rotated	  
observaHons.	  



Two	  Nobel	  prize	  nominaHons	  

•  Chris	  Stubbs:	  	  for	  discovery	  of	  variable	  
electron	  charge.	  

•  Steve	  Holland:	  for	  operaHon	  at	  -‐150K	  without	  
inverHng	  populaHon	  



Most	  memorable	  comment	  

“Phosim doesn’t have to be correct, but it 
shouldn’t be wrong” 

Robert	  Lupton	  


